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Abstract
Background: Language impairment is a common developmental disorder which is frequently associated with externa-
lising problems. In this study, we investigate for the first time, joint trajectories of conduct problems and hyperactivity in
children with language impairment from childhood to adolescence. We determine patterns of co-occurrence of symp-
toms and identify specific risk and protective factors.
Methods: We develop a trajectory grouping method to examine simultaneously the conduct and hyperactivity problem
scores of 164 children with language impairment at 7, 8, 11 and 16 years of age.
Results: We identified five groups of children with distinct trajectories of symptoms. Three trajectory groups all had
different conduct/hyperactivity problems: a persistent problems group (15%), an adolescent-onset group (24%) and a
childhood-limited group (17%). There were two trajectory groups that did not show conduct problems.
Conclusions: Conduct problems always co-occurred with hyperactivity in children with language impairment regardless
of differences in the onset of symptoms (childhood versus adolescence) or their persistence (persistent versus childhood
limited). Reading difficulties were strongly associated with mixed conduct/hyperactivity problems that started early
(childhood) and continued into adolescence (the persistent trajectory group). Prosocial behaviours were found to be
protective against conduct problems.
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Language impairment (LI) is a developmental disorder
aﬀecting 7% of children at school entry (Hannus,
Kauppila, & Launonen, 2009; Tomblin et al., 1997).
For many, language diﬃculties are persistent
(Brizzolara et al., 2011; Conti-Ramsden, St.Clair,
Pickles, & Durkin, 2012; de Bree, Wijnen, & Gerrits,
2010; Miniscalco, Westerlund, & Lohmander, 2005). LI
is much more common than autism spectrum disorders
(1%, Baird et al., 2006), yet public awareness about LI
and its associated strengths and diﬃculties remains lim-
ited (see Raising Awareness of Language Learning
Impairments, RALLI Campaign, https://www.
youtube.com/user/RALLIcampaign). LI not only
poses challenges to children’s healthy development
but it is also frequently associated with a variety of
forms of externalising problems (Benner, Nelson, &
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Epstein, 2002; Toppelberg & Shapiro, 2000). Studies of
children with LI have reported increased risk for con-
duct problems (Van Daal, Verhoeven, & Van Balkom,
2007) and high rates of diﬃculties in attention and
hyperactivity (Snowling, Bishop, Stothard, Chipchase,
& Kaplan, 2006). Attention deﬁcit and hyperactivity
disorder (ADHD) is the most common psychiatric
diagnosis of children with LI (Cohen et al., 2000).
Longitudinal research involving typically developing
children, suggest language and behaviour are related
in the general population. For example, Hartas (2011)
who followed up a community sample of pre-schoolers
using a teacher-rated questionnaire found moderate
associations between vocabulary and problem behav-
iour (but not prosocial behaviour). Evidence at the
population level also indicates conduct and hyperactiv-
ity can co-occur but they can also occur in isolation.
There are children with predominantly hyperactivity
problems, children with conduct problems alone (with-
out hyperactivity) and children with mixed diﬃculties
involving both conduct and hyperactivity (D’Amico
et al., 2014; Lahey, Loeber, Burke, Rathouz, &
McBurnett, 2002; Rutter, Tizard, Yule, Graham, &
Whitmore, 1976; Taylor, Sandberg, Thorley, & Giles,
1991). The co-occurrence of conduct problems and
hyperactivity is more likely in children whose problems
begin early in life and persist through to adolescence
and adulthood (Moﬃtt, Caspi, Dickson, Silva, &
Stanton, 1996).
Most of the investigations involving children with LI,
however, have been small in scale and cross-sectional in
nature. Longitudinal studies are much scarcer, and they
tend to examine individual domains of functioning.
Investigations examining outcomes of groups of children
with LI at various follow-up ages have found strong links
between LI and conduct problems (Beitchman et al.,
1996; Howlin, Mawhood, & Rutter, 2000) and also LI
and hyperactivity. Children with LI are over one and
half times more likely to meet criteria for ADHD in
later childhood and adolescence than their peers (Conti-
Ramsden, 2013; Yew & O’Kearney, 2013). Longitudinal
data from children with LI in the Manchester Language
Study (MLS) showed elevated mean rates for conduct
symptoms in childhood but not in adolescence. When
examining hyperactivity, rates were elevated above popu-
lation norms during childhood, though again this was not
the case by age 16 (St Clair, Pickles, Durkin, & Conti-
Ramsden, 2011). These investigations, while characteris-
ing developmental patterns of associations for children
with LI generally, do not examine potential individual
diﬀerences or subgroups of children who may have
quite divergent experiences.
Latent trajectory modelling has proven a valuable
methodology for charting pathways of problem behav-
iour (Mok, Pickles, Durkin, & Conti-Ramsden, 2014;
Pingault et al., 2011). This approach identiﬁes subgroups
of individuals with similar developmental proﬁles of
symptoms in a particular domain. Given that conduct
problems and hyperactivity can be comorbid (Lahey
et al., 2002). In this investigation, we extend latent trajec-
tory modelling to examine joint trajectories, that is, co-
occurrence of conduct and hyperactivity symptoms. To
our knowledge, this is the ﬁrst study to examine simul-
taneously trajectories of conduct/hyperactivity symptoms
in children with LI from childhood to adolescence. We
also investigate factors thatmaymoderate developmental
associations between LI, conduct problems and hyper-
activity.We examined gender, language, literacy and pro-
sociality. We were interested in studying risk factors as
well as potential protective, buﬀering eﬀects.
Higher rates of conduct problems and higher rates of
hyperactivity have been reported for boys with LI when
compared to girls (Tallal, Dukett, & Curtis, 1989).
However, gender diﬀerences have not been observed
when other variables such as language abilities have
been controlled for (Benasich, Curtiss, & Tallal, 1993)
or when larger samples have been studied (Maggio et al.,
2013). In this study, we examine sex ratios for each of the
trajectory groups identiﬁed. In the same vein, the asso-
ciation between language abilities and externalising
problems has been somewhat mixed, depending on the
symptoms examined and the types of measures used.
Severity of LI as measured by overall language indices
and performance IQ (PIQ) has been found to be asso-
ciated with conduct problems (Lindsay, Dockrell, &
Strand, 2007) and hyperactivity (Redmond & Rice,
2002). Researchers have also argued that expressive lan-
guage diﬃculties are more likely to be associated with
conduct problems (van Daal et al., 2007) and hyper-
activity (Snowling et al., 2006). Nonetheless, signiﬁcant
associations between severity or type of LI and conduct/
hyperactivity have not always been observed in larger
cohort studies (Yew&O’Kearney, 2015).With regard to
literacy, ﬁndings are more consistent. In the general
population, problems with reading have been found to
be strongly associated with antisocial behaviour and
conduct problems (Maughan, Pickles, Hagell, Rutter,
& Yule, 1996). Interestingly, children with LI have a
high risk of reading diﬃculties (Bishop & Snowling,
2004; Botting, Simkin, & Conti-Ramsden, 2006).
Tomblin and colleagues (2000), for example, found
that approximately 50% of children with LI had reading
diﬃculties. Furthermore, their data indicated that con-
duct/hyperactivity problems occurredmainly in children
with LI who also had reading diﬃculties. Reading diﬃ-
culties was the key factor predicting externalising prob-
lems in children with LI. In this investigation, we
examine both oral language as well as reading abilities
of children following diﬀerent trajectories of conduct/
hyperactivity symptoms.
2 Autism & Developmental Language Impairments
Children with LI are sociable (Wadman, Durkin, &
Conti-Ramsden, 2008). Furthermore, there is accumu-
lating evidence that children with LI are also prosocial
(Conti-Ramsden, Mok, Pickles, & Durkin, 2013), and
that this is a key characteristic diﬀerentiating children
with LI and children with autism spectrum disorders
(Charman, Ricketts, Dockrell, Lindsay, & Palikara,
2015). Children with LI who are more prosocial have
more positive peer relations and better social outcomes
(Mok et al., 2014). Do prosocial behaviours also act as
a protective factor in relation to other areas of func-
tioning such as conduct and hyperactivity?
In this study, we investigate joint trajectories of con-
duct problems and hyperactivity between the ages of
7 and 16 in individuals who participated in the MLS;
a cohort study of children initially identiﬁed through
language problems. We determine distinct patterns of
co-occurrence of conduct and hyperactivity symptoms
and their association with speciﬁc risk and protective
factors.
Method
Participants
Participants have a history of LI and were originally part
of a wider study (Conti-Ramsden & Botting, 1999a,
1999b; Conti-Ramsden, Crutchley, & Botting, 1997):
the MLS. The initial cohort of 242 children (6;6–7;9
years) was a random sample of 50% of all seven-year-
olds attending 118 language units across England.
Language units are specialised centres with classes for
children who have been identiﬁed with primary speech
and language diﬃculties; the units are usually attached
tomainstream schools. Children with frank neurological
diﬃculties, hearing impairment, a diagnosis of autism or
a general learning disability were excluded. Participants
were re-assessed at later ages. Measures of teacher-
reported conduct problems and hyperactivity were
available at ages 7, 8, 11 and 16. Only individuals who
had these measures for at least three of the four time
points were included in this study: total of 164 children
(25% girls). The attrition observed was partly due to
funding constraints at follow-up stages of the study.
There were no signiﬁcant diﬀerences in receptive lan-
guage, expressive language and PIQ standard scores at
age 7 between those who participated at age 16 and those
who did not, all p values for each of the compari-
sons4.2. Table 1 presents means and standard devi-
ations of the conduct and hyperactivity scores at each
of the time points for the group as a whole.
Measures of conduct and hyperactivity from childhood to
adolescence. Teacher-rated conduct problems and
hyperactivity were obtained using the Rutter-B
Children’s Behaviour Questionnaire (Rutter, 1967) at
ages 7, 8 and 11, the Strengths and Diﬃculties
Questionnaire (SDQ, Goodman, 1997) at ages 11 and
16. SDQ teacher scores can range from 0 to 10 and can
be classiﬁed as ‘normal’ (0–2), ‘borderline’ (3) and
‘abnormal’ (4–10) for conduct problems and as
‘normal’ (0–5), ‘borderline’ (6) and ‘abnormal’ (7–10)
for hyperactivity. Examples of items for conduct
include: ‘Often has temper tantrums or hot tempers’,
‘Often ﬁghts with other children’, ‘Generally obedient
(Reverse scored)’, ‘Often lies and cheats’ and ‘Steals
from home, school or elsewhere’. For hyperactivity,
items include restlessness/ﬁdgeting items such as
‘Restless, overactive’, ‘Constantly ﬁdgeting or squirm-
ing’, as well as distractibility/task completion items
such as ‘Easily distracted, concentration wanders’,
‘Sees tasks through to the end’.
Additional measures
Measures at age 11 years (midpoint in the trajectories)
were used to examine associated characteristics of the
diﬀerent groups. The areas covered and instruments
used are described below.
Expressive and receptive language. Expressive language
was measured by the Recalling Sentences subtest of
the Clinical Evaluation of Language Fundamentals-
Revised (Semel, Wiig, Secord, & Sabers, 1987).
Receptive language was assessed using the Test for
Reception of Grammar (Bishop, 1982).
Performance IQ. Block Design and Picture Completion
subtests of the Wechsler Intelligence Scale for Children
– Third Edition UK (Wechsler, 1992) were used to
assess participant’s PIQ at age 11 years.
Reading. Reading accuracy and reading comprehension
were measured at 11 years of age using the Basic
Reading and the Reading Comprehension subtests of the
WechslerObjectiveReadingDimensions (Wechsler, 1993).
Prosociality. SDQ (Goodman, 1997): teacher-rated proso-
ciality was obtained at age 11. Examples of items
Table 1. Mean (SD) conduct problem and hyperactivity scores
of study cohort.
Age 7 Age 8 Age 11 Age 16
Rutter conduct problem 1.0 (1.7) 1.1 (2.0) 1.3 (2.2) –
SDQ conduct problem – – 1.4 (2.1) 1.0 (1.6)
Rutter hyperactivity 1.5 (1.9) 1.7 (2.0) 1.9 (1.6) –
SDQ hyperactivity – – 3.9 (2.5) 3.4 (2.8)
SDQ: Strengths and Difficulties Questionnaire.
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include: ‘Considerate of other people’s feelings’, ‘Shares
readily with other children’, ‘Helpful if someone is hurt’,
‘Often volunteers to help others’. Scores in the prosocial
scale can range from 0 to 10 and can be classiﬁed as
‘normal’ (6–10), ‘borderline’ (5) and ‘abnormal’ (0–4).
In contrast to other scales in the SDQ, the prosocial
scale is positive: the higher the score the fewer the
problems.
Ethics
The study received ethical approval from The
University of Manchester Research Ethics committee,
UK. Parents/legal guardians provided informed con-
sent for all participants up to the age of 16 years.
Participants themselves were asked if they wished to
take part (at all phases) and provided written informed
consent at 16.
Statistical analyses
All statistical analyses were conducted within Stata/SE
12.0. We wished to distinguish groups of children who,
having made allowance for occasion-speciﬁc ﬂuctu-
ations in the measured behaviours, shared common
underlying levels and trajectories of conduct and hyper-
active symptoms. Referred to as a multivariate latent-
class growth model, this model-based cluster analysis
was estimated using the ‘generalized linear latent and
mixed models’ (www.gllamm.org). Since the behav-
ioural scores were skewed, we modelled them using a
mixed Poisson growth curve (rather than normal) with
the expected score allowed to vary on the basis of the
intercept (relating to the overall level/severity of the
hyperactivity/conduct problem), linear trends (allowing
for diﬀerences in linear trajectory) and quadratic trends
(allowing for diﬀerences in curvilinear trajectory). To
allow for the use of diﬀerent questionnaires (Rutter-B
or SDQ) earlier and later in the study, the models
included a dummy variable for each measure in the
ﬁxed (mean) part of the model. With a log-link func-
tion, this acts to rescale the shared ﬁxed and random
parts of the linear predictor that deﬁne the trajectory of
each class to the response range of each questionnaire.
Thus, the model provides in eﬀect a common scale that
aﬀords the examination of trends over time. We felt
conﬁdent with this approach as the examination of
trends over time across these same two measures in
general population cohorts has been previously
described (Collishaw, Maughan, Goodman, & Pickles,
2004). The chosen model was then used to calculate for
each participant the empirical Bayes’ estimates for the
posterior probability of belonging to each class, and
each participant was assigned to the class with the high-
est posterior probability. The characteristics of children
assigned to each class was then examined, chi-square
being used to examine the distribution of gender across
the trajectory groups and one-way analysis of variances
(ANOVAs) to investigate diﬀerences between trajectory
groups with respect to language, PIQ, reading skills and
prosociality. Signiﬁcant ANOVAs were investigated
further using pairwise comparisons. All reported p
values are two-tailed.
Sample attrition is a common problem in cohort stu-
dies, and the MLS is no exception. Attrition not only
reduces the available sample size and thus statistical
power, but where the attrition is selective can also intro-
duce bias. The latent-class growthmodels were ﬁtted using
full maximum likelihood in order to make use of all par-
ticipants, both thosewith complete and incomplete data. It
is not unusual for attrition to be selective for participants
with diﬃculties (Weinberger, Tublin, Ford, & Feldman,
1990). We found that the rate of attrition at age 16 was
higher in the persistent group (48%) when compared to
23% in the low-level/no-problem group. There is scope for
bias in the simple overall samplemeans formeasures at age
16; however, conditioning on group – for example, exam-
ining the means by group – will account for much of this
bias and weighting by group prevalence provides attrition-
corrected prevalence estimates at 16.
Results
Identifying distinctive trajectories of conduct
and hyperactivity symptoms
We chose the ﬁve-class model (Akaike information cri-
terion¼ 4516.37; BIC¼ 4603.16) as a parsimonious
representation of the common diversity of patterns of
development of conduct and hyperactivity symptoms,
and one where children were assigned with considerable
conﬁdence to their most likely trajectory class, hence-
forth referred to as ‘group’ for ease of reading.
Figures 1 and 2 present the ﬁve groups of children
with distinctive trajectories of conduct and hyperactiv-
ity symptoms.
The Persistent group (15% of the sample, with mean
assignment probability of 0.99) had consistently high
levels of problems in both hyperactivity and conduct
domains though seeming to peak in early adolescence.
A quarter of the sample fell in the adolescent-onset
group (24%, mean assignment probability 0.90).
These children’s trajectories began without problems
in either domain but these grew progressively to levels
of considerable concern by age 16. The childhood-
limited group (17%, mean assignment probability
0.89) began with similar scores (in particular for hyper-
activity) and was of similar size to the persistent group,
but their problems with respect to both conduct and
hyperactivity were progressively resolved by age 16.
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There were two trajectory groups that did not show
conduct problems (see Figure 2). Nearly 30% of chil-
dren (29%, mean assignment probability 0.94) did not
appear to have problems in either domain from child-
hood to adolescence. These children fell in the low-
level/no-problem group. We also found a group of chil-
dren with only hyperactivity problems. The resolving
hyperactivity group (16%, mean assignment probabil-
ity 0.91) showed elevated hyperactivity scores in
childhood that progressively resolved by age 16.
Interestingly, the hyperactivity symptom proﬁle of the
resolving hyperactivity group revealed greater diﬃcul-
ties with distractibility/task completion (for example,
items such as ‘Easily distracted, concentration wan-
ders’, ‘Sees tasks through to the end’) rather than rest-
lessness/ﬁdgeting items (when compared to the proﬁle
of other groups in which conduct always co-occurred
with hyperactivity).
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Figure 2. Predicted conduct problem and hyperactivity scores on the SDQ scale for the resolving hyperactivity and low-level/no-
problems trajectory groups.
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Figure 1. Predicted conduct problem and hyperactivity scores on the SDQ scale for the persistent, adolescent-onset and child-
hood-limited trajectory groups.
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Gender, language, reading and prosociality
There were no signiﬁcant diﬀerences in gender distribu-
tion across the trajectory groups, 2 (4, N¼ 164)¼
2.416, p¼ .660. Table 2 shows the gender distribution
and mean scores for each trajectory group as well as
rates of conduct problems and hyperactivity at both 11
and 16.
Findings for language, PIQ, reading and prosoci-
ality are presented in Tables 3 and 4. Expressive lan-
guage, receptive language and PIQ showed no
signiﬁcant variation between the groups. Reading
skills, in particular, reading comprehension diﬃculties
were strongly associated with persistent conduct/
hyperactivity symptoms. Children who had few if
any conduct problems (resolving hyperactivity and
low-level/no-problems trajectory groups) were signiﬁ-
cantly more prosocial than any of the children who
exhibited persistent conduct problems or conduct
problems at some point during childhood and/or
adolescence.
Table 2. Gender, conduct and hyperactivity by trajectory groups.
Persistent
n¼ 25 (15%)
Adolescent-
onset
n¼ 39 (24%)
Childhood
limited
n¼ 27 (17%)
Resolving
hyperactivity
n¼ 26 (16%)
Low level/no
problem
n¼ 47 (29%)
Gender
% Male 80 87 74 69 70
% Female 20 13 26 31 30
Conduct
Rutter conduct problem scores at 7 3.2 (2.4) 0.3 (0.5) 2.6 (1.6) 0.3 (0.5) 0.0 (0.2)
Rutter conduct problem scores at 8 3.2 (2.7) 0.4 (0.8) 3.0 (2.6) 0.2 (0.5) 0.1 (0.3)
Rutter conduct problem scores at 11 5.4 (2.5) 0.9 (1.2) 1.0 (0.9) 0.3 (0.6) 0.0 (0.2)
SDQ conduct problem scores at 11 5.4 (1.6) 1.2 (1.3) 1.2 (0.9) 0.3 (0.5) 0.1 (0.3)
SDQ conduct problem scores at 16 2.9 (1.7) 2.5 (1.7) 0.3 (0.7) 0.2 (0.5) 0.0 (0.2)
SDQ above borderline conduct at 11 100% 18% 8% 0 0
SDQ above borderline conduct at 16 58% 44% 0 0 0
Hyperactivity
Rutter hyperactivity scores at 7 2.5 (1.9) 0.6 (1.3) 2.3 (1.9) 3.5 (1.6) 0.2 (0.8)
Rutter hyperactivity scores at 8 3.1 (2.0) 0.8 (1.2) 2.9 (2.2) 2.9 (1.8) 0.3 (0.5)
Rutter hyperactivity scores at 11 3.8 (1.4) 1.7 (1.3) 1.9 (1.4) 2.4 (1.3) 0.7 (0.7)
SDQ hyperactivity scores at 11 6.9 (1.9) 3.7 (2.1) 4.1 (2.2) 4.5 (1.9) 2.0 (1.4)
SDQ hyperactivity scores at 16 6.0 (2.9) 6.0 (2.8) 2.4 (1.6) 2.5 (1.7) 1.5 (1.5)
SDQ above borderline hyperactivity at 11 78% 21% 24% 32% 0
SDQ above borderline hyperactivity at 16 62% 46% 0 5% 3%
For conduct and hyperactivity mean scores are reported with standard deviations in parentheses. SDQ: Strengths and Difficulties Questionnaire.
Table 3. Trajectory groups means (SD) for language, reading and prosocial skills.
Persistent
n¼ 25 (15%)
Adolescent-
onset
n¼ 39 (24%)
Childhood
limited
n¼ 27 (17%)
Resolving
hyperactivity
n¼ 26 (16%)
Low level/no
problems
n¼ 47 (29%) ANOVA
Expressive language 71.9 (8.6) 76.2 (14.2) 71.2 (10.9) 72.0 (10.1) 73.7 (11.5) F(4157)¼ 1.02
Receptive language 84.6 (14.7) 92.4 (16.5) 83.3 (15.8) 85.7 (16.5) 85.1 (14.0) F(4157)¼ 1.87
PIQ 80.4 (19.5) 89.0 (25.0) 85.8 (24.6) 81.7 (23.8) 90.3 (23.9) F(4157)¼ 1.08
Reading accuracy 75.9 (17.5) 81.9 (13.8) 82.4 (16.8) 79.1 (13.6) 82.9 (12.2) F(4157)¼ 1.17
Reading comprehension 68.0 (17.3) 77.7 (13.3) 72.4 (15.3) 75.9 (14.6) 77.8 (11.2) F(4157)¼ 2.59*
SDQ prosocial scores at 11 4.3 (2.4) 5.8 (2.7) 5.8 (2.4) 7.5 (2.6) 7.4 (2.3) F(4142)¼ 7.87***
*p5.05, ***p5.001. All scores represent standard scores with the exception of the SDQ scores which are on a scale of 0–10. Higher scores represent
better performance for all measures. ANOVA: analysis of variance; PIQ: performance IQ; SDQ: Strengths and Difficulties Questionnaire.
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Discussion
The presence of additional challenging behaviours in
children with LI increases the complexity and stresses
of the tasks facing caregivers and teachers and expands
the symptoms presenting to speech and language ther-
apists. The presence of such diﬃculties in children with
LI also complicates clinical management and com-
pounds the children’s risks of adverse psychosocial out-
comes (Fergusson, Horwood, & Ridder, 2005). A
subgroup of individuals (15% of the total sample)
emerged as having persistent conduct disorder and
hyperactivity problems from childhood to adolescence.
The trajectory models classify individuals between the
persistent and transient (childhood limited) groups with
considerable conﬁdence. The models classify on the
basis of the whole data history, capturing important
longitudinal information. This information can also
be clinically important. The signiﬁcant association of
persistent conduct/hyperactivity problem with reading
diﬃculties helps clinicians to identify early children
who are most at-risk.
The proportion of children in the adolescent-onset
group identiﬁed here (24%) is similar to what would be
expected for a general population sample (c. 20%,
Odgers et al., 2008). Clinicians need to be aware that
adolescence can be a vulnerable period for a substantial
proportion of children who may have previously mani-
fested relatively low levels of behavioural problems,
and that children with LI are no exception.
Assessment (and if appropriate intervention) of con-
duct/hyperactivity problems in the transition to adoles-
cence is clearly warranted. The diﬃculties of children
with LI can be interpreted in terms of some of the
reactive mechanisms proposed for adolescent-onset tra-
jectory groups identiﬁed in general population samples.
For example, a lack of positive engagement in school
might be especially relevant to this group of children.
It is interesting to note that conduct problems
always co-occurred with hyperactivity in this sample
of children with LI. We did not ﬁnd children who
had conduct problems without hyperactivity regardless
of diﬀerences in the trajectory of their symptoms.
General population-based data suggest conduct prob-
lems can occur in isolation (D’Amico et al., 2014), but
we did not observe this in children with LI. Furthermore,
on average, hyperactivity symptoms were more pro-
nounced than conduct problems. These ﬁndings are con-
sistent with the fact that ADHD is the most common
psychiatric diagnosis of children with LI (Cohen et al.,
2000). Children with LI are over one and half times more
likely to meet criteria for ADHD than their peers (Yew
& O’Kearney, 2013). The ﬁndings of this study thus
Table 4. Pairwise comparisons for reading comprehension and prosociality across trajectory groups.
1 2 3 4 5
Reading comprehension
1. Persistent 0
2. Adolescent-onset t(61)¼ 2.67**
9.6[2.5, 16.7]
0
3. Childhood limited t(49)¼ 1.11
4.3[3.4, 12.1]
t(62)¼1.48
5.3[12.3, 1.8]
0
4. Resolving hyperactivity t(49)¼ 2.00*
7.8[0.1, 15.6]
t(62)¼0.50
1.8[8.8, 5.3]
t(50)¼ 0.90
3.5[4.2, 11.2]
0
5. Low level/no problems t(67)¼ 2.79*
9.8[2.9, 16.7]
t(80)¼ 0.06
0.2[5.9, 6.3]
t(68)¼ 1.58
5.45[1.4, 12.3]
t(68)¼ 0.56
2.0[4.9, 8.8]
0
SDQ prosocial score
1. Persistent 0
2. Adolescent-onset t(53)¼ 2.4*
1.6[0.3, 3.0]
0
3. Childhood limited t(45)¼ 2.2*
1.6[0.2, 3.0]
t(56)¼0.1
0.0[1.3, 1.2]
0
4. Resolving hyperactivity t(45)¼ 4.5***
3.3[1.8, 4.7]
t(56)¼ 2.5*
1.6[0.3, 2.9]
t(48)¼ 2.4*
1.7[0.3, 3.1]
0
5. Low level/no problems t(62)¼ 4.9***
3.1[1.9, 4.4]
t(73)¼ 2.6**
1.5[0.4, 2.6]
t(65)¼ 2.5*
1.6[0.3, 2.8]
t(65)¼0.2
0.1[1.3, 1.1]
0
*p5.05, **p5.01, ***p5.001. Values are t(df)¼ t-statistic mean difference [95% CI]. Values in bold represent statistically different pairwise compar-
isons. SDQ: Strengths and Difficulties Questionnaire.
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indicate the need to include a psychological component
to the clinical management of children with LI. This sug-
gestion has been made by a number of investigators over
the past two decades (Toppelberg & Shapiro, 2000; Yew
& O’Kearney, 2013). What this study adds is a more
speciﬁc recommendation that hyperactivity should be a
key area for assessment in children with LI.
Hyperactivity, in particular restlessness/ﬁdgeting items,
is in eﬀect a red ﬂag for co-occurring conduct problems
in children and young people with LI.
From a clinical perspective, it is also important to
note that the group with hyperactivity but not conduct
problems would be distinguishable from the other
groups from data in childhood. While their outcome
does not appear to be unusually poor – for example,
they are prosocial and their problem symptoms appear
to resolve by late adolescence – their distinctive inatten-
tion and distractibility proﬁle might imply a distinctive
aetiology. Investigating the impact on their language
problems of existing treatments for ADHD would be
of interest.
Prosociality appeared to be protective against con-
duct problems. The two trajectory groups that did not
show conduct problems were signiﬁcantly more pro-
social than every other trajectory group that exhibited
conduct problems. The buﬀering eﬀects of prosociality
in LI have been documented for social domains (Mok
et al., 2014). To our knowledge, this is the ﬁrst study to
provide evidence of positive eﬀects with regard to con-
duct diﬃculties. The developmental processes by which
prosocial behaviours may protect children with LI from
developing conduct problems are unclear. Social inter-
actions with peers in non-demanding communicative
contexts such as playing sports, may prevent the devel-
opment of problem behaviours by allowing children to
engage successfully in social contexts which foster self-
regulation and inhibitory control (Wolfe & Bell, 2004).
Prosociality may also aﬀord positive interactions, for
example, being kind and helpful to younger peers,
whereby children with LI are able to communicative
more eﬀectively with less language-demanding conver-
sational partners. Research aimed at better understand-
ing potential protective mechanisms aﬀorded by
prosociality in children with LI is an important area
for future research.
We did not ﬁnd gender eﬀects in terms of distinct
trajectories of conduct and hyperactivity symptoms.
Girls with LI were as likely as boys with LI to follow
particular trajectories. We acknowledge, however, that
the study of gender eﬀects in LI is complex as boys tend
to attract more attention than girls (Shaywitz,
Shaywitz, Fletcher, & Escobar, 1990). We know, for
example, that boys are more likely than girls to be
referred to services (ratio of 3:1 in the MLS; Conti-
Ramsden, 2013; Conti-Ramsden & Botting, 1999b).
This reduces the power to identify gender diﬀerences
given the small pool of females with LI available.
Finally, it is important to note two further points.
First, our study was based on teacher-reported behav-
iour. Children may have had diﬀerent teachers or
attended diﬀerent school systems along their develop-
ment trajectories and this raises challenges when com-
paring longitudinal results of reported data. Parental
reporting on the other hand serves the possibility of
rater continuity across all time points. Future research
with parent- or indeed peer-reported ratings may pro-
vide additional insights and diﬀerent perspectives. Our
investigation made use of recalling sentences as a meas-
ure of expressive language. Future research could useful
include multi-sentential measures of oral abilities, for
example, spontaneous language samples which may
examine in more detail potential trajectory group dif-
ferences. In addition, our study uses a language unit
sample that is likely to include children with severe lan-
guage problems. Hence, our ﬁndings may not be gen-
eralisable to, for example, community-based samples of
children with LI who may exhibit diﬃculties in the
more mild to moderate range. These are areas that
could usefully be addressed in future research.
Second, nearly one-third of children with LI (29%)
do not experience conduct problems or hyperactivity
during childhood and this continues to be the case in
adolescence. These children with LI had better literacy
skills than other children in the MLS, albeit still below
1 SD from the population mean. Importantly, these
children were quite prosocial. We suggest that high
levels of prosociality confer resilience to children and
young people facing challenges with learning their ﬁrst
language.
Declaration of Conflicting Interests
The author(s) declared no potential conﬂicts of interest with
respect to the research, authorship, and/or publication of this
article.
Funding
The authors disclosed receipt of the following ﬁnancial sup-
port for the research, authorship, and/or publication of this
article: This work was primarily funded by the UK Economic
and Social Research Council (grant RES-062-23-2745).
We also acknowledge the support of the Nuﬃeld
Foundation for grants AT251[OD], DIR/28, EDU 8366 and
the Wellcome Trust for grant 060774, which supported the
data collection. Additional analysis support came from the
UK Medical Research Council (G0802307) and the
National Institute for Health Research (NIHR) Mental
Health Biomedical Research Centre at South London and
Maudsley NHS Foundation Trust and King’s College
London. There was no involvement of the funders in study
design, data collection, data analysis, manuscript preparation
and/or publication decisions. This work was primarily funded
8 Autism & Developmental Language Impairments
by the UK Economic and Social Research Council (grant
RES-062-23-2745; ES/I00064X/1).
References
Baird, G., Simonoff, E., Pickles, A., Chandler, S., Loucas, T.,
Meldrum, D., . . .Charman, T. (2006). Prevalence of dis-
orders of the autism spectrum in a population cohort of
children in South Thames: The Special Needs and Autism
Project (SNAP). The Lancet, 368(9531), 210–215.
Beitchman, J. H., Wilson, B., Brownlie, E. B., Walters, H.,
Inglis, A., & Lancee, W. (1996). Long-term consistency in
speech/language profiles: II. Behavioral, emotional, and
social outcomes. Journal of the American Academy of
Child & Adolescent Psychiatry, 35(6), 815–825.
Benasich, A. A., Curtiss, S., & Tallal, P. (1993). Language,
learning, and behavioral disturbances in childhood: A lon-
gitudinal perspective. Journal of the American Academy of
Child & Adolescent Psychiatry, 32(3), 585–594.
Benner, G. J., Nelson, J. R., & Epstein, M. H. (2002).
Language skills of children with EBD a literature review.
Journal of Emotional and Behavioral Disorders, 10(1),
43–56.
Bishop, D. V. M. (1982). Test for reception of grammar.
Manchester, England: Author.
Bishop, D. V., & Snowling, M. J. (2004). Developmental dys-
lexia and specific language impairment: Same or different?
Psychological Bulletin, 130(6), 858.
Botting, N., Simkin, Z., & Conti-Ramsden, G. (2006).
Associated reading skills in children with a history of spe-
cific language impairment (SLI). Reading and Writing,
19(1), 77–98.
Brizzolara, D., Gasperini, F., Pfanner, L., Cristofani, P.,
Casalini, C., & Chilosi, A. M. (2011). Long-term reading
and spelling outcome in Italian adolescents with a history
of specific language impairment. Cortex, 47(8), 955–973.
Charman, T., Ricketts, J., Dockrell, J. E., Lindsay, G., &
Palikara, O. (2015). Emotional and behavioural problems
in children with language impairments and children with
autism spectrum disorders. International Journal of
Language & Communication Disorders, 50(1), 84–93.
Cohen, N. J., Vallance, D. D., Barwick, M., Im, N., Menna,
R., Horodezky, N. B., . . . Isaacson, L. (2000). The interface
between ADHD and language impairment: An examination
of language, achievement, and cognitive processing. Journal
of Child Psychology and Psychiatry, 41(03), 353–362.
Collishaw, S., Maughan, B., Goodman, R., & Pickles, A.
(2004). Time trends in adolescent mental health. Journal
of Child Psychology and Psychiatry, 45(8), 1350–1362.
Conti-Ramsden, G. (2013). Commentary: Increased risk of
later emotional and behavioural problems in children with
SLI-reflections on Yew and O’Kearney (2013). Journal of
Child Psychology and Psychiatry, 54(5), 525–526.
Conti-Ramsden, G., & Botting, N. (1999a). Classification of
children with specific language impairment longitudinal
considerations. Journal of Speech, Language, and Hearing
Research, 42(5), 1195–1204.
Conti-Ramsden, G., & Botting, N. (1999b). Characteristics of
children attending language units in England: A national
study of 7-year-olds. International Journal of Language &
Communication Disorders, 34(4), 359–366.
Conti-Ramsden, G., Crutchley, A., & Botting, N. (1997). The
extent to which psychometric tests differentiate subgroups
of children with SLI. Journal of Speech, Language, and
Hearing Research, 40(4), 765–777.
Conti-Ramsden, G., Mok, P. L., Pickles, A., & Durkin, K.
(2013). Adolescents with a history of specific language
impairment (SLI): Strengths and difficulties in social, emo-
tional and behavioral functioning. Research in
Developmental Disabilities, 34(11), 4161–4169.
Conti-Ramsden, G., St Clair, M. C., Pickles, A., & Durkin,
K. (2012). Developmental trajectories of verbal and
nonverbal skills in individuals with a history of specific
language impairment: From childhood to adolescence.
Journal of Speech, Language, and Hearing Research,
55(6), 1716–1735.
D’Amico, F., Knapp, M., Beecham, J., Sandberg, S., Taylor,
E., & Sayal, K. (2014). Use of services and associated costs
for young adults with childhood hyperactivity/conduct
problems: 20-year follow-up. The British Journal of
Psychiatry, 204(6), 441–447.
de Bree, E., Wijnen, F., & Gerrits, E. (2010). Non-word repe-
tition and literacy in Dutch children at-risk of dyslexia and
children with SLI: Results of the follow-up study.
Dyslexia, 16(1), 36–44.
Fergusson, D. M., Horwood, L. J., & Ridder, E. M. (2005).
Show me the child at seven: The consequences of conduct
problems in childhood for psychosocial functioning in
adulthood. Journal of Child Psychology and Psychiatry,
46(8), 837–849.
Goodman, R. (1997). The strengths and difficulties question-
naire: A research note. Journal of Child Psychology and
Psychiatry, 38(5), 581–586.
Hannus, S., Kauppila, T., & Launonen, K. (2009). Increasing
prevalence of specific language impairment (SLI) in primary
healthcare of a Finnish town, 1989–99. International Journal
of Language & Communication Disorders, 44(1), 79–97.
Hartas, D. (2011). Children’s language and behavioural,
social and emotional difficulties and prosocial behaviour
during the toddler years and at school entry. British
Journal of Special Education, 38(2), 83–91.
Howlin, P., Mawhood, L., & Rutter, M. (2000). Autism and
developmental receptive language disorder—A follow-up
comparison in early adult life. II: Social, behavioural, and
psychiatric outcomes. Journal of Child Psychology and
Psychiatry, 41(05), 561–578.
Lahey, B. B., Loeber, R., Burke, J., Rathouz, P. J., &
McBurnett, K. (2002). Waxing and waning in concert:
Dynamic comorbidity of conduct disorder with other dis-
ruptive and emotional problems over 17 years among
clinic-referred boys. Journal of Abnormal Psychology,
111(4), 556.
Lindsay, G., Dockrell, J. E., & Strand, S. (2007).
Longitudinal patterns of behaviour problems in children
with specific speech and language difficulties: Child and
contextual factors. British Journal of Educational
Psychology, 77(4), 811–828.
Maggio, V., Gran˜ana, N. E., Richaudeau, A., Torres, S.,
Giannotti, A., & Suburo, A. M. (2013). Behavior problems
Pickles et al. 9
in children with specific language impairment. Journal of
Child Neurology, 29(2), 194–202.
Maughan, B., Pickles, A., Hagell, A., Rutter, M., & Yule, W.
(1996). Reading problems and antisocial behaviour:
Developmental trends in comorbidity. Journal of Child
Psychology and Psychiatry, 37(4), 405–418.
Miniscalco, C., Westerlund, M., & Lohmander, A. (2005).
Language skills at age 6 years in Swedish children screened
for language delay at 2½ years of age. Acta Paediatrica,
94(12), 1798–1806.
Moffitt, T. E., Caspi, A., Dickson, N., Silva, P., & Stanton,
W. (1996). Childhood-onset versus adolescent-onset anti-
social conduct problems in males: Natural history from
ages 3 to 18 years. Development and Psychopathology,
8(02), 399–424.
Mok, P. L., Pickles, A., Durkin, K., & Conti-Ramsden, G.
(2014). Longitudinal trajectories of peer relations in chil-
dren with specific language impairment. Journal of Child
Psychology and Psychiatry, 55(5), 516–527.
Odgers, C. L., Moffitt, T. E., Broadbent, J. M., Dickson, N.,
Hancox, R. J., Harrington, H., . . .Caspi, A. (2008). Female
and male antisocial trajectories: From childhood origins to
adult outcomes.Development and Psychopathology, 20(2), 673.
Pingault, J. B., Tremblay, R. E., Vitaro, F., Carbonneau, R.,
Genolini, C., Falissard, B., . . .Coˆte´, S. M. (2011).
Childhood trajectories of inattention and hyperactivity
and prediction of educational attainment in early adult-
hood: A 16-year longitudinal population-based study.
American Journal of Psychiatry, 168(11), 1164–1170.
Redmond, S. M., & Rice, M. L. (2002). Stability of behav-
ioral ratings of children with SLI. Journal of Speech,
Language, and Hearing Research, 45(1), 190–201.
Rutter, M. (1967). A children’s behaviour questionnaire for
completion by teachers: Preliminary findings. Journal of
Child Psychology and Psychiatry, 8(1), 1–11.
Rutter, M., Tizard, J., Yule, W., Graham, P., & Whitmore,
K. (1976). Isle of Wight studies, 1964–1974. Psychological
Medicine, 6(02), 313–332.
Semel, E., Wiig, E., Secord, W., & Sabers, D. (1987). CELF-R:
Clinical evaluation of language functions-revised (technical
manual). New York, NY: Psychological Corporation.
Shaywitz, S. E., Shaywitz, B. A., Fletcher, J. M., & Escobar,
M. D. (1990). Prevalence of reading disability in boys and
girls: Results of the Connecticut Longitudinal Study.
JAMA, 264(8), 998–1002.
Snowling, M. J., Bishop, D. V. M., Stothard, S. E.,
Chipchase, B., & Kaplan, C. (2006). Psychosocial out-
comes at 15 years of children with a preschool history of
speech-language impairment. Journal of Child Psychology
and Psychiatry, 47(8), 759–765.
St Clair, M. C., Pickles, A., Durkin, K., & Conti-Ramsden,
G. (2011). A longitudinal study of behavioral, emotional
and social difficulties in individuals with a history of spe-
cific language impairment (SLI). Journal of
Communication Disorders, 44(2), 186–199.
Tallal, P., Dukette, D., & Curtiss, S. (1989). Behavioural/
emotional profiles of pre-school language impaired chil-
dren. Development and Psychopathology, 1(1), 51–67.
Taylor, E., Sandberg, S., Thorley, G., & Giles, S. (1991).
The epidemiology of childhood hyperactivity (Vol. 33).
New York, NY: Oxford University Press.
Tomblin, J. B., Records, N. L., Buckwalter, P., Zhang, X.,
Smith, E., & O’Brien, M. (1997). Prevalence of spe-
cific language impairment in kindergarten children.
Journal of Speech, Language, and Hearing Research,
40(6), 1245–1260.
Tomblin, J. B., Zhang, X., Buckwalter, P., & Catts, H. (2000).
The association of reading disability, behavioral
disorders, and language impairment among second-grade
children. Journal of Child Psychology and Psychiatry, 41(4),
473–482.
Toppelberg, C. O., & Shapiro, T. (2000). Language
disorders: A 10-year research update review. Journal of
the American Academy of Child & Adolescent Psychiatry,
39(2), 143–152.
Van Daal, J., Verhoeven, L., & Van Balkom, H. (2007).
Behaviour problems in children with language impair-
ment. Journal of Child Psychology and Psychiatry,
48(11), 1139–1147.
Wadman, R., Durkin, K., & Conti-Ramsden, G. (2008). Self-
esteem, shyness, and sociability in adolescents with specific
language impairment (SLI). Journal of Speech, Language,
and Hearing Research, 51(4), 938–952.
Wechsler, D. (1992). Wechsler intelligence scale for children
Third edition Revised, UK. Sidcup, Kent: The
Psychological Corporation.
Wechsler, D. (1993). Wechsler objective reading dimensions.
Sidcup, Kent: The Psychological Corporation.
Weinberger, D. A., Tublin, S. K., Ford, M. E., & Feldman, S.
S. (1990). Preadolescents’ social-emotional adjustment and
selective attrition in family research. Child Development,
61(5), 1374–1386.
Wolfe, C. D., & Bell, M. A. (2004). Working memory and
inhibitory control in early childhood: Contributions from
physiology, temperament, and language. Developmental
Psychobiology, 44(1), 68–83.
Yew, S. G. K., & O’Kearney, R. (2013). Emotional and
behavioural outcomes later in childhood and adolescence
for children with specific language impairments: Meta-
analyses of controlled prospective studies. Journal of
Child Psychology and Psychiatry, 54(5), 516–524.
Yew, S. G. K., & O’Kearney, R. (2015). The role of early
language difficulties in the trajectories of conduct prob-
lems across childhood. Journal of Abnormal Child
Psychology, 43(8), 1515–1527.
Author Biographies
Andrew Pickles is Professor of Biostatistics at King s
College London, UK. He has pioneered methods of
analysis of cohort and longitudinal studies. He has
particular interests in psychopathology and developing
reliable and valid measures for investigating develop-
mental disorders and mental health.
10 Autism & Developmental Language Impairments
Kevin Durkin is Professor of Psychology at the
University of Strathclyde, Glasgow, UK. His research
interests include social and communicative develop-
ment in typical and atypical young people.
Pearl LH Mok is a Research Associate at The
University of Manchester, UK. She has broad research
interests in the areas of mental health and the determi-
nants of adverse outcomes in young people.
Umar Toseeb is a Senior Lecturer in Psychology at
Manchester Metropolitan University, UK. His research
interests are in developmental psychopathology,
language, and developmental disorders. He has exten-
sive experience in carrying out complex statistical ana-
lyses using large-scale datasets.
Gina Conti-Ramsden is Professor of Child Language and
Learning at The University of Manchester, UK. She is
the Director of the Manchester Language Study (MLS),
a longitudinal study of children and young people with
language impairment and co-founder of RALLI, the
campaign to raise awareness of language learning
impairments, www.youtube.com/rallicampaign
Pickles et al. 11
